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(54) A process of recycling waste polymeric material and an article utilizing the same 



(57) The present invention provides for an article of 
manufacture, such as a floor covering, forrr.ed by an im- 
proved orccess for recycling waste polymeric material 
(15) comprising a mixture of waste polymeric material 
wherein the waste polymeric material inciuces from 0 to 



40% aliphatic polyamide material granulating and cer- 
sifying thechopped mixture into fragments (40a) smatier 
than the origirai size c1 the waste pcivmeric maienai: 
and extrucing the ground mixture at a 'emoeraiure :hat 
does not exceed rhe lemoerature at wnich 'he largest 
portion of polymer based material decomposes 
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Description 

[0001] The oresent invention relates to recyci-rg ana 
'eclaiming waste polyn^enc material, and fonrrng an ar- 
:;cle therelrom, and n-icra particularty forming a '!oor 
covering utilizing the recycled and reclaimed waste DOi- 
ymenc material 

[0002] There has been an increased merest n -ecy- 
ciing, reclaiming and reutitizing waste ana scrap mate- 
rial, and particularly waste thermoplastic pclymenc ma- 
terial from a variety of sources. The --ecycling ct most 
mixtures of thermoplastic scrap material ;s limited by the 
sncomoatibility ct the various different kinCs cf thermo- 
plastic and non-thermcplastic material present in the 
scrap. For example, the various thermoplastic resins are 
often insoluble in each ether resulting in a heterogene- 
ous mixture in which each type of resin 'orms a dis- 
persed phase in the other Ths often adversely affects 
'he mecnanical properties (e g. tensile anc mpact 
strength} and aesthetic properties ct any art;cles formed 
from such a mixture. 

[0003] One suggestion to overcome this problem is to 
sort the scrap material oased on the spec:fic thermo- 
plastic material present. Such sorting, however soften 
imoractical from both a technical and economc stand- 
point. Thus, various other solutions have been proposed 
with respect to recycling ^wasie potymenc material, -or 
example, U.S Patent No. 4,250,222 to Mavel et al. pro- 
poses coarsely grinding a mixture of two or more mutu- 
ally incompatible thermoplastic resins, incorocraiing in- 
to the coarsely ground thermoolastic resin mixture, 
through the application of heat and pressure, from about 
5 to about 25 parts of weight ol a fibrous materal. and 
forming the resin/fiber mass into an article. 
[0004] U S Patent No. 4.9€8.462 to Levasseur pro- 
poses snredding or granulating poiymenc waste, drying 
the material to a water content of not rrxDre than 8% by 
weight, preheating the material to a temperature of SO" 
Cto leO'C, kneading at a temperature of l20'Cto 250° 
C and injection molding or extruding the material to form 
a product such as a fence post. 

[OOOS] Processes for recycling floor covering have al- 
so been desired inasmuch as a particular^ 'arge 
amount of scrap material is generated during the man- 
ufacture of 'loor covering, -or example. ;n the manufac- 
ture of tutted carpet, the tufted carpet may ^'ave nyton 
pne secured in a arimary backing of a woven polypro- 
pylene fabric, which has a secondary vinyl olastic oacK- 
mg l^e pile the primary backing and seccncary oack- 
^pg are typically each a thermoplastic having different 
characterist'cs. 

[0006] Specific to recycling carpel. U.S. patent No. 
-1 329.159 to Ncrris proooses a process 'or -eclaiming 
selvedge formed during manufacturing. The srccess 
comonses heating the selvedge in air to a temoerature 
aoove the meilmg points of the resins to me^t ana de- 
grace the resins: separating melted resin from solid 'es- 
■due ;o reclaim meltable resm from the selvedge and 



utilizing !he 'sclaimcc resins as a substitutG for r\ -iiast 
a portion o( the nigh molecular wetghi resins :n an ac- 
hesive mxiurc m subsequeni carpet producticr 
[0007] ^ 5 Patent No 4 1 59,545 to BGnkows.<: of 3l 

i proposes apoiymg a shearing force (e g using a Ban- 
bury mixen to tear the faoric fibers into lengths no great- 
er tnan accut 0 25 inch This forms a mixture of thernrc- 
plastJC-'-esin and short lengths of latjnc fibers The 'e- 
sulting mixture is subjected to heat and pressure sucn 

/o as by a drco mill and *hus banded After the mixture s 
banded tcan be calendared onto a web of fabric to form 
a finishea reinforced sheet or extruded into various ccr - 
tinuous forms such as sheets or strips. The process s 
described as being particularly useful as applied 'o 

'5 scrap polyvinyl chlonde sheet material reinforced wen 
ccnon facric 

[0008] 'hese processes cf recyciirq or i-ecammg 
scrap material, however are not entirely successful ard 
nave not found widespread usage oecause cf economic 

20 infeas biiity and Itmitations on the types of article, wnicn 
can be made. Thus :1 is among the objects cf the inver- 
ticn to prcvice an improved process ct recycling, re- 
claiming, and reutilizmg scrao material, and particularly 
thermccastic scrac material from the manufacture of 

2S ficor covering or the subsequent removal of the fleer 
covering after installation. 

[0009] it s another object of the present invention :o 
provide a new floor covering using the recycled and re- 
claimed scrap material "his new floor covering would 

JO include both carpet tiles and roll gooes of either A/oven 
or tufted construction of varying widths having a seccnc- 
ary baci^ing comprised pnmanty of the recycled, re- 
claimed scrao material. The secondary backing ccuid 
be made of a continuous solid phase material or a re- 
auced censity discontinuous phase where air or another 
Gissimitar nnaterial is incorporated. The secondary back- 
ing could have a pressure sensitive adhesive ayer for 
removably attaching the new floor covering to a 'loor 
[0O1 0] A further object of the present application is :o 

■iO provide an article of manufacture made from an m- 
proved process of recycling, reclaiming, reutilizing and 
extruding scrap matenal, and particularly thermoplastic 
scrap mater'ai Irom the manufacture of 'loor covering cr 
the subsecuent removal of the floor ccvermg after n- 

-5 stallaticn. 

[0011] .Another object of the orasent dpclicaticn s "o 
provide building materials, car parking stops, nignway 
guardrail offset blocks, mats, sea walls, sound barrier 
walls and other similar products made 'rem the recycled 

^0 and reclaimed scrap material Other oojects and advan - 
tages cf this nvention will become apoarent Irom ihe 
(cllowtng description taken in connection with the ac- 
companying Grawings wnerem are set forth, by way of 
illustration and example, certain embodiments of ".hts n- 

55 vention 

[0012] ^ese and other oojects and advantages of t^e 
present .nventicr are accomplished oy an axtruSion 
process "or recycling waste polymeric r^atsnal comer s- 
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rg a rniyture of waste polymeric materia! wherein the 
wns!e polymeric material may include Irom about 0 'c 
•iO oercent aiipnatic DOlyamide or other materials; gran- 
ulating the Chopped morture into fragments at least an 
order of magnituce smaller than the size of the waste 
polymeric material; densifying the granulated choooec 
mixture into fragments having a more uniform and solid 
consistency; and extruding the censified granulated 
mixture at a temperature of less than the temperature 
at wnicn the comoonents of the waste material decom- 
pose 'or making various articles of manufacture. The 
process ot the present invention can also include a pro- 
file extrusion process that utilizes cooling water tor cooi- 
ng the extruded material to form a desired profile snape. 
a conveyor gnoping motor for pulling the cooled extrud- 
ed material into a cutting section for cutting the cooled 
extruded material into a desired size for maKing vancus 
articles of manufacture, 

[001 3] The present invention also provides for a '!oor 
covering. The floor covenng described herein includes, 
but IS not limited to, a carpet or tile having textile fibers 
defining a fibrous upper face which are tufted into a on- 
mary backing or a woven fibrous upper face and a sec- 
ondare/ backing permanently adhered to the lower sur- 
face of the primary backing of the tufted articles cr to 
the lower surface of the woven article, the secondary 
backing comprising a matnx formed by an extrusion re- 
cycling process that ncludes the steps of granulating a 
coarsely chopped mixture of waste polymer matenal in- 
cluding, but not limited to, 0 to 40 percent aliphatic polya- 
mide matenal, aersitying the granulated chopped mix- 
ture into fragments having a more uniform and solid con- 
sistency, extruding the densified granulated mixture at 
a temperature of less than the temperature at which the 
components of the waste material cecompose and cal- 
endering the extruded granulated matenal to provide the 
secondary backing layer for a carpet or a tile. A low den- 
sity discontinuous phase secondan/ oacking layer can 
be achieved by the incorporation of an activated chem- 
ical blowing agent mixture or Dy the incorporation of a 
variety of 'ower density materials along with the densi- 
fied granuiated chopped mixture, 
[001 4] Other useful products including, but not limited 
to. building materials, car parking slops and highway 
guardrail offset blocks are also provided. The process 
for crcducmg these useful products, which are made 
'rom the densified recycled and reclaimed scrap mate- 
rials may include Ihe use ol a profile extrusion process 
and linear low-density polyethylene (LLDFE) or similar 
material. The extruded waste nnaterial is fed througn an 
extrusion die, whch can contain the shape of the de- 
sired article of manufacture to further define the final 
shape of the article of manufacture, s cooied by means 
of a continuous chilled water bath and upon exiting the 
chilled water bath is cut wmle n motion to the desirec 

ength or width Further mechanical processing specific 
to 'he Inal ancle of manufacture, such as oianing, saw- 

ng. or dnlling may be desired 



[0015] Some of the cbiects ana Rcvartagos cf the r- 
vent cn raving aeen staled, other ooiects will appear 3S 
the cescnotion proceeds when taksn n conjunction wr? 
the accomcanying drawings in wnch 
i [001 S] Figure t IS a diagrammatic v:ew of the crocGSS 
for maxing products n accordance wiin the present r- 
venticn 

[0017] Figure 2 is a ciagrammatic v ew of a process 
for making products m accordance win the present r- 

:o venticn oy profile extrusion 

[0018] Figure 3 is a front, plan view ci a cie sxit piais 
of the profile extruder sncwn m r gure 2 
[0019] Figure 4a and 4b are side arc front views cf 
a sizing die used in the profile exxrucer snown m Figure 

.'5 2. 

[0020] Figure 5 is a perspective view of an incustriai 
clock flooring in accordance with the cresent mvert cr 
[0021] Figures is a perspective v^ew of a parK.rq sico 
in acccroance with the oresent invention 
^0 [0022] Figure 7 is an eniargec -'css-3eci:crai view 
of a floor covenng in accordance with the oresent mver- 
ticn 

[0023] Figure 8 is an eniargec :rcss-seci;cral view 
ct an alternate embodiment of a "oor coverina in accorc- 
ance A/ith the present invention 

[0024] Figure 9 is an eniargec ::css-seci;or,al view 
ct a second alternate embodiment ct a "oor covering -. 
accordance with the present invention, 
[0025] Figure 10 is an enlarged crcss-secnonal view 

-0 of a floor covering having a cushicnec secondary bac-c- 
ng m accordance with the present invention 
[0026] A preferred form of the process s illustrated :n 
r'gure 1 wherein waste polymeric material (scrao) 15, 
such as carpet remnants cr carpet tiles is deiiverec to 
a guillotine chopper 20. The waste pciymeric matenal 
15 typically ccmpnses a wide var ety cf thermoolastic 
material generated during the manufacture of floor cov- 
erings and generated in the disposal of used floor cov- 
erings Typical themxptastic materials that may os 

*o present nclude aliphatic poiyamides, poiyoiefins (e.g. 
polyethylene and pclyprcpylene), polymers based on v- 
nyl monomers (e.g., vinyl chloride and vinyl esters sucn 
as vinyl acetate), polymers based on acrylic monomers 
(e g., acrylic acid, methyl acrylic acid, sstars of these 
acids, and aery ion itrile). other thermcclastic polymers, 
ard blends and copolymers thereof, ^he aiiphaiic poiya- 
mices that are present n the material -5 can range n 
the amount of about 0 to 40 percant of the :oial amount 
cf material "5. but are normally apcroximaleiy 12% cf 

^0 ihe total amount of matenal "^5 "he anphatic poiya- 
mides add strength {stabiiily! to :ne resulting 'ecycied 
material 56. such that the alipnalic Doiyamides increase 
the 'ear resistance and breaking sti'engih and decrease 
the elongation and shrinkage ol the resulting recycied 

=s fralenal 56. The term "aliphatic pclyam.ice solymer' 
used herein and 'hrcugnout the 3oec;f;cat<on -nay r- 
ciuCe. 3ut IS rot limited to longi^ram cclyrrcr'C or cc- 
pciymeric amide which .?as rscurrrg 3miae groups ^s 
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an niegrai parr of the rrain poiymer or ccpolyrrer cnan. 
which may be in the form of a fiber Examples of aliohaiic 
polyamides can include nyton 6 or poly (ci)-caDroiactan); 
pyion 66 or 3oty ihexameihylenedta mmenacJiptc acid) 
amide: poly ^hexam.ethyieneciamine'Sebacic acid) 
amide or nylon 610; and :h9 like. The mnrture ihat is 
jsed to produce the resulting recycled maierial 56 is de- 
signed to produce an article of manufacTure that has 
'lexib'e oroperties such that the article can be rolled or 
^nrclled at room temperature and at colder tempera- 
tures. 

[0027] The guillotine chopper 20 is any conventional 
guillotine chopper that coarsely chops the waste poty- 
rner rratenai into 3/4 to 1 men in width portions. A suit- 
aole guillOine chopper is Model CT-60 avaiiaole from 
^ieret. Inc. The chopped mixture 26a. which is free of 
most metal, is transported, for example, via conveyer 
belts 25 and 26 to a graruiator 40, which grinds the one 
inch Dorttcns into fragments at least an order ct magni- 
tude smaller than the original size of waste polymeric 
material. Typically this is about 3/9 inch and smaller. A 
suitaole granulator is Modal 24-1 available from Cum- 
berland Company 

[0028] The granulated mixture 40a is transported to a 
densifier 41 The densifier 41 :s designed to heat, melt, 
and form or compact solid smaller pieces of the granu- 
■ated mixture 40a such that the extruder 50 can produce 
a more uniform blend of the resulting recycled material 
65. The densifier 41 increases the density of the gran- 
ulated mixture 40a to form densified materia! 42 that will 
be fed to the extruder 50. With the use of the densifier 
41, such as a Plastcompactor Pellelizer Model No. 
CV50, manufactured by HERBCLD 

ZEPKLEINERLNGSTECHNIK GmbH, the density of 
the granulated material 40a is increased such that the 
outDut of the extruder 50 is increased from approximate- 
ly 1.000 ibs. per hour to approximately 4,000 to 6,000 
:bs. per hour. The densifier 41 blends the granulated 
material 40a. which can be )n the form of a fluffy, fibrous 
material with solid polymeric particles to form the den- 
sified material 42 which is in the shape of sami-unifonm 
pellets. The densifier 41 has an approximate volume 
densitication ratio of 2:1 (onginal granulated material to 
densified material volume). 

[0029] Alternatively or m combination with the densi- 
':er -il the granulated mixture 40a can be sent via a 
conveyor 26 to a cryogenic grinder (not shown) that us- 
es iQLid nitrogen to freeze and grind the chopped mix- 
ture 25a to form a hard shaped cryogenically ground 
material 42A that is fed into the extruder 50, The densi- 
fied material 42 and/or the cryogenically ground material 
42A s transported via air m a conduit 43 to a Gaylord 
loading stat.on 45 and/or to a 5iio 46. if desired, fines, 
dust and/or fibers can be removed and separated from 
the densified matenal 42 and/or the cryogenically 
ground material 42A 

[003G] The densified material 42 and/or the cn/cgen- 
caily ground matenai 42A is then conveyed to the ex- 



truder SO A suitable extruder is Mcdol 2CS-K 57M32 cr 
ZSK-170 M 1750 10 G, both availaoie from Werner & 
Pfleiderer The extruder 50 includes a control means 53 
(e g. . a motor gearoox) ana a 'eeder 55 that is connect- 

5 ed to the silo 46 and to additional feeding tuoes for ac- 
cepting dillerent matenals A metal detection station, 
such as a magnet, .s located at the entrance of the feed- 
er 55. Control means 53 is provided lo insure that the 
extruder 50 and feeder 55 act cooperatively to maintain 

ro a constant feed condition throughout the conveying 
zone tO a zone comprising one or more kneading zones 
(not shown). The ted matenals then pass through an ex- 
truder barrel 57 including a degassing or a vacuum zone 
and then through a pumping zone which forces the 

'5 same through a die 58. The oumping zone functions to 
develop sufficient throughput without creating intolera- 
ble back pressures and torque in the preceding zones 
cr on the thrust bearings of the extruder 50 The sxtruoer 
IS operated at a temperature selected to not exceec the 

20 temperature at which the largest pcnion of polymer 
based vinyl monomers and blencs and copolymers 
thereof waste material decompose, which is about 
200''C (390^F to 400"^). Typicaify, the extruder 50 's op- 
erated such that a melt temperature of 360"^ to 3£0*F 

25 IS nnaintained as the extruded blend 59 exits the die 53. 
The extruded blend 59 can pass through a metal detec- 
tor 60 before being transooned to a calender 51 , where 
It is formed into a sheet of recycled material 36 and then 
cooled at a cooling station 63. The cooled recycled ma- 

^0 terial 66 may be accumulated by an accumulator 65 and 
then rolled up at a collection station 67 The resulting 
recycled material 66 can be calencerec to form a back- 
ing layer for a floor covering that is flexible and can oe 
rolled or easily handled or moved. 

^5 [0031] Accordingly, exemplary articles of manufac- 
ture include secondary backings for 'toor coverings, 
components of other building material, such as sound 
barriers, roofing materials and the like Further, the re- 
sulting recycled material 66 can Pe reduced in density 

JO by the addition of a chemical blowing agent whicn when 
activated creates cavities of air The reduction m density 
results in the resulting recycled material 66 to have 
cushioning properties which are known to improve the 
performance and handling of an article of manufactur- 

J-S ing. such as a floor covering utilizing the reduced density 
resulting recycled matenal 56A as a secondary backing 
layer. 

[0032] The resulting recyced matenai with cushion 
properties 65A s produced oy acdmg an azc chemical 

50 bk:wing agent with the 'ecycled material 65 and other 
additives into the feeder 55 Feeder 55 supplies these 
materials to the extruder 50. A pelletized azodicartcn- 
amide blowing agent sucn as Bio-Foam PMA 50 from 
Rit Chem Company, Inc can oe used. The pellet s ccm- 

55 posed of 50 *o azo biowmg agent (ADC 1 200 grade) and 
50 % =VC and s thersfore 50 % active The average 
particle size of the blowing agent is 5 microns, wnicn 
correlates lo the average C:aneter of the circular par - 
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cie "he opiimum pancis size is aDprcximately 3 to 4 
microns The aeconnposilicn temperature of ;he active 
azo pgredieni ADC 1200 ;s approxinnalely i95'to22C* 
C ■'393' to 4.23' F), nowever, the deccmoosition cr ac- 
tivation temoerature of the pellet ranges from 175' to 
1 35' C ;347' tc 365' F) with a gas volume of 35 to 1 1 5 
ml/gram :n air The blowing agent decomposes or is ac- 
tivated at :ts corresponding actrvation temperature ana 
releases gases This release of gas produces a cell or 
gas socket (referenced in Figure 10 as 256) m the recy- 
Gted material 66a tn the form of a bubble, cavity or void. 
Blowing agents can be acded in liquid, powder or pellet 
form. Typical addition levels range from approximately 
0 1 to 5% (wt/wt) - based on the percent 'active' azodi- 
carbonamide. The optimum additional level is approxi- 
mately 0.5% (or 0.25% active). 

[0033] Other alternate chemical blowing agents in- 
clude, out are not limited to, p-t.oluene sutlcnyi semicar- 
bizide orp.poxybis benzene sulfonyl hydrazide. The ac- 
tivation or decomposition rate of the blowing agent can 
be altered through the use c1 an activator. Suitable ac- 
tivators tor azodicarbcnamide blowing agents include, 
but are not limited to. transition metal salts, particularly 
:hose of iead. cadmium and zinc or organometallic com- 
plexes such as zinc oxides, zinc slearate, or barium 
stearate Although dependent on the composition and 
activation characteristics of the blowing agent, activa- 
tors are typically added at approximately a 1 to 1 ratio 
of activator to blowing agent. 

[0034] Prior 'o or dunng extrusion, it is necessary to 
thoroughly mix the blowing agent and/or activator in the 
recycled material 55 m order to obtain a uniform disper- 
sion A Uniterm mixture s essential to ensure cells or 
gas Dockets exist uniformly in the sheet, therefore, after 
activation the resulting sheet will be of uniform thick- 
ness 

[0035] The melt temperature ct the reduced density 
recycled material 66A tn the extruder 50 ;s :<ept below 
the activation temperature of the blowing agent so that 
the blowing agent in the reduced density recycled ma- 
tenai will not be activated dunng extrusion. After extru- 
sion, the reduced density recycled material 66A, is con- 
veyed by conveyor To Ihe calender 61 where it is formed 
into a sheet. Once a sheet is formed, the sheet is heated 
above the activaiion temperature of the blowing agent 
causing it to release gas and form cells or gas pockets 
256 in the reduced density recycled material 66A, The 
cells 256 reduce the density and increase the thickness 
of the sheet. For example, at a btawing agent level of 
aoorcximately 0.5% (0.25% active), a sheet made from 
reduceo density recycled materia! 66A of approximately 
35 mils can reach a thickness of approximately 110 mils 
or 0.:' G inches fapproximatety 3 times its onginal thick- 
ness) after activation The sheet produced from reduced 
density recycled material 66A is reduced in density from 
aporoximatsly 35 lbs/ft^ at 35 mils thici-cness to approx- 
maisly 27 '.ha/^ at ' 1 0 mils thickness An deal density 
'or a commercial carpet bacxing ranges from approxi- 



mately 1 a 'bs/n^ to 23 lbs/ft^ The dens-iy chosen within 
this range is appiicaiicn specific "or example, :n apon- 
catiors whore ccnsiaerafcle -oiling irsf'c s orevalent a 
higher density in the upper era at the range s preferred 

5 [0036] in order for a carpel oacking to oe considered 
a cushion, it must be comcnsed of "ceils' or air soacas 
256 'he cells 256 of "he cushion must oe 'ntentional. 
inoivKiual. non -connecting and gas tign: !or the structure 
ot the cushion to be considered closec-ceil Additionally. 

■0 the cells 256 must be ncorocrated into a flexible poly- 
mer matnx. This structure provides a cusnicning erfect 
by allowing the carpet backing to comoress under an 
external load and recover ^vnen the load ts removed. 
[0037] A ^educed density 'scycled material 66A can 

f5 also be achieved by the incorporation of other materials 
having a lower -density than recycled material 66 into the 
extruder 50 through the feeder 55 The .nccrooraticn zt 
a recycled or waste material having a 'ower density 
would be desireo due to the ccsitive environmental m- 

"jo pact. This may induce but s not 'imiied to materials 
having a tower density than the recyclea material 55 
such as ethylene vinyl acetate oolyethytene. ^/vocdflcur 
and the shells of crustaceans having a cnitinous or cal- 
careous and chitinous axcskeieton. Lower density ma- 

25 teriais may inciuae those that :ontain air such as 
coarsely ground rhermoset ;oam. or lollow m.icrc- 
spheres. 

[0038] After a sheet s made from the recycled mate- 
rial 66 or the reduced density recyciec matenal 56A, it 

30 is fused by lamination to the remaincer of the carpet 
components to form, the nmshed arccuct thereby attach- 
ing the backing layer as an ntegral part of the floor cov- 
ering. A sheet from the recycled material 66 or the re- 
duced density recycled material 65A ccuid aiso be used 

^-5 as a separate pad or cushion tor carpeting. 

[0039] Referring now to Figures 2 and 3, an alternate 
embodinnent of the orccess illustrated m Figure 1 is 
shown wherein the extruder 30 has an extruder cie 100 
with a die exit plate ' 05 that nas an opening ^Anth a rec- 

■>o tangular shape 1C6, but can have different shapes, r- 
cluding, but not be imited to, a traoezoid shape, a 
square shape, circular or conical shapes, etc. The den- 
sified material 4-2 and*'or the cn/ogenically ground ma- 
terial 42A is conveyed to the extruder 50 and exits the 
axtruder 5C through the die exit olate " 05 as an extruded 
blend 110 that has accuired the shace ICS of the die 
exit plale 105, The extrodeo blend '10 s oushed into a 
sizing die 1 1 5, shown n F'gures 4a and 4b. located with- 
in a sizing cooling section 120 that may be connected 

SO to a water cooling section 130 ~he siz ng cie 115 s po- 
sitioned adjacent to the die exit plate 1C5, but allows the 
extruded blend 1 1 0 lo air ccoi cr'or tc entering the siz'ng 
die 115 The sizing die ' ' 5 ^-as an ooentng 1 25 with the 
same shape 106 as the oper.rg r !he cie exit plale 105, 

55 and has an extension 1 25 that s aoorcximateiy 13 nch- 
es long that also nas the same shaoc " C6 of 'he die exit 
plate 105 

[0040] The extruded cienc "0 traveis through :ne sn- 
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ng cooling section 120 into the water ccoling section 
1 30, which IS approximately 50 feet iong. At the far end 
of the water cooling section 130 is a conveyor pulling 
motor 135 that gnos ana oulls the extruded blend 110 
:hrcugn :he water coding section '30 Chiiled water is 
circulated through the sizing cootmg secrion 1 20 and the 
water ccoling section 130 The chilled water enters the 
sizing cooling section 120 at approximately 38*F and 
exits the water cooling section '30 at approximately 
62*- The water is then sent to a heat exchanger unit 
(not shown) for recooting the water before the water s 
recycled bacit into the sizing coonng section 1 20 and the 
water ceding section 130, The conveyer pulling motor 
135 gnos and pulls the extruded material nO through 
the water ccohng section 1 30 at a rate of approximately 
J.. 3 feet per minute. The extruded material 110 enters 
The sizing cooling section '20 at a temperature of ao- 
proximaleiy 330* F to 340' F and exits the water cooling 
section 130 at a temoeratura of aporcximateiy ISO^F or 
less 3y cooling the extruded biend 1 1 0 to i a0°F or less, 
the extruded blend 11 0 is able to maintain the shape 1 36 
acquired from the die exit plate "05 and the sizing die 
115. 

[0041] The conveyor pulling motor 1 35 puils and con- 
veys the extruded blend 1 1 0 through the use of convey- 
ors 1 36 into a rotating circular saw 141 that cuts the ex- 
truded blend 110 into pieces 150 which are approxi- 
mately SIX feet in length that can be used as a building 
material. The pieces 1 50 can be conveyed througn con- 
veyors 151 to a planar saw 152 :o adjust the acquired 
shape of the extruded blend 110. The pieces 150 are 
then conveyed to a stacking station 160 for stacking the 
pieces 1 50. The pieces 1 50 can then be cut nto smaller 
pieces 155. as shown in =igure 5, -or use as building 
material that when connected together can iorm, tor ax- 
ample, a block floor covering 156. 
[0O42] Alternatively the pieces 150 can have holes 
159 dnlled into the ends of the pieces 150 at the dnil 
press station (not shown) to form parking stop strips 
155, as shown in Figure 6, prior to being stacked. The 
pieces 150 can still be used as parking stop strips 155 
without having any drilled holes 159. 
[0043] Referring now to Figures 1 and 7, articles that 
can be made Irom the process described and iliustraled 
in Figure 1 include a floor covering 170 'e.g. a pile car- 
pet or a mat) . As shown :n F'gure 7, tufted pile yams 
130 are looped through a primar/ backing '92, and ex- 
lend upwardly therefrom. The backccatmg 131 is an ad- 
hesive coating that 'ixes the pile yarns 150 m place m 
the primary backing 182. A secondary backing 134, 
which IS made from the resulting recycled material 36, 
is then adhered to the pnnnary bacMrg 1S2 using the 
backcoating 181 or another adhesive. The primary 
backing 1 32 may be formed Dy weavmg synthetic fibers, 
such as polypropylene, polyethylene, nyion. or polyes- 
ter, for example, or may be a nonwoven construction uti- 
lizing one or more of these thermoolastic aolymers As 
s conventional, the pile yams 130 may oe cut to fonri 



cut pile tufts as illustrated n Figure 7 or may form coos 
as Shown n Figure 3 

[0044] The backccatmg 1 31 may be compr'sed of any 
suitable oolymer compound Typically, the bacKccatr g 

i i£l s ccmpnsed of either a oolymer cmulSion polymer- 
ization srcduct or a aotymer plastisol comocurd The 
bacKccating I3i is cured cn the textile material by heat- 
ing or drying cr in any way reacting me backccatmg 1 3 1 
to cure, cross ink or 'use :t to the textile mater'al An 

w exemplary emulsion polymerization product includes a 
pciyvtnylidene chloride or ethylene vinyl copolymer wiih 
at :east one acrylic monomer Standard acrylic mono- 
mers include for example acryiic acid methyl acrylic 
acid, esters of these acids, cr acrylonitnle Alternatively 

'3 the backccatirg 181 may comprise conventional ther- 
moolastic polymers wmch are applied to the carpet cy 
hct melt coating techniques known in the art 
[0045] To oond the secondary backing '34 -c the 
tacKccating iSl additional heat is aoolied to ooih tra 

20 secondary backing iS4 and the backccatmg i5i oefcre 
pressing the two layers together. The seccroan/ cach- 
ing 1 64 !s contacted with the backcoating ici The tem- 
perature ;s sufficient to partially melt the contacting sur- 
faces of both the backcoating l8i and the seccnGa.-y 

25 bacKing 164 thereby bonding the seconcary backing 
iS4to!he bacKcoating 131 forming an integral structure, 
such as described in U S. Patent Nos. 3,560 234 and 
3.695,987 to Wisotzky the disclosures of which are n- 
ccroorated herein by reference in their entirety. Further- 

20 more, the secondary backing 1 84 can be made from the 
reduced density resulting recycled material 56A that has 
a reduced density layer which provides tor cushicred 
prooerties. 

[0046] A second emoodiment of a *loor covering 

■^5 lizing the resulting recycled material 56 is shewn :n F'g- 
ure 3. A floor covering 1 90, which may be fomneo :n the 
shape of a tile or a mat. is shown having ooped pile 
yarns 180 tufted or looped through a primary backing 
191 and extending upwardly therefrom As is conver- 

•10 ticnal, the pile yarns 130 may be cut to term cut oile tufts 
as illustrated m Figure 7 A backcoating '32, whicn is 
an adhesive coating, is used to tlx the pile yarns 150 in 
place in the primary backing 1 91 . A stabilizing 'Sinfcrce- 
ment layer 195 and a fusion coat or plastisci adhesive 
layer 1 95 are located between the backcoating 1 92 and 
a secondary backing 1 94 "he secondary sacking 1 94 
can be made from the resulting recycled material 55. 
The fusion coat or plastisci adhesive layer 1 95 and the 
secondary backing 194 are heated before being 

so pressed together to form the floor covering 190, Ac- 
hered onto the bottom surface of the secondar/ aacking 
194 IS an aqueous, pressure sensitive ciecphobic ad- 
hesive layer 197. as set forth m U S Patent No 
4,549.267 for a Foam Sacked Carpet wtlh Achesive 

" Surface and Method of Installing Same the disclosure 
cf wh;cn IS inccroorated herein by reference n its en- 
tirety The 267 Patent s owned by the assignee of the 
present invention A releasaole cover or liner '98 may 
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be "errcvably anacned to the oleophooic adhesive layer 
197 

[0047] Additionally seme carpet remnants, espec;aity 
caroet tiles contain fiberglass reinfcrcennent material, .n 
recycling the carpet rennnants and/or carpel tiles as 
scraos " 5, the fiberglass, through the above-mentioned 
chooping and grinding process, is reduced to small piec- 
es The round, short, cylindrical aieces of fiberglass may 
plate out onto or be located on the surface allowing the 
possibility for release when handling the resulting recy- 
cled material 66 The oleophcbic adhesive layer 1 97 en- 
caosulates any fiberglass fibers on rhe surface of the 
resulting recycled material 56, now the secondary oack- 
ipg 194 

[0048] The oieophobic achesive layer 1 97 also accel- 
erates equilibrium of moisture regain in the nydrcphillic 
comoonents of the secondary backing 194. The extru- 
sion process and/or the heating process results in a near 
bone dp/ condition of lha hydropnillic ccmoonents. The 
oieophobic adhesive layer 1 97 reintroduces moisture in- 
to the resulting recycled material 66, which is now the 
secondary backing 194, The forced drying of the oieo- 
phobic adhesive layer 197 once applied to the second- 
ary backing 1 94 additionally improves the resulting sta- 
bility o1 the floor covering 1 90. The use of an oieoohcbic 
adhesive layer 1 97 and releasable cover 1 99 can be ap- 
plied to the secondary backing 1 84 of the floor covering 
1 70. Also, the secondary sacking 1 94 can be made from 
the 'ecycled material 66 that has a reduced density layer 
which provides for cushioning properties. The floor cov- 
erings 1 70 and 1 90 can be formed in the shape of a tile. 
[0049] A third embodiment of a floor covenng utilizing 
the resulting recycled material 56 would be similar to 
that shown in Figure 3. except that the layer 196 could 
be made directly from the resulting recycled material 36, 
This makes layer 1 96 now become the secondary back- 
ing layer and eliminates the need to have the backing 
layer 194 As previously discussed, the oteoohobic ad- 
hesive layer 1 97, which would be placed against the lay- 
er 196. accelerates the equilibrium of moisture gam m 
the hydrophitlic components of the resulting recycled 
material 66, which now is the layer 196. 
[0050] Referring now to Figure 9, a woven floor cov- 
ering 220, which may be n the shape of a tile, is shown. 
The woven floor covering 220. as set forth in pending 
U.S. Patent Application Serial Number OS/'Sea, 986, 'or 
Woven Floor Coverings, the disclosure of which s in- 
corporated herein in its entirety, is shown having a wo- 
ven carpet layer 225. a resin composition 230, a backing 
layer 235, and optionaify a releasable oleophobtc adhe- 
sive 'ayer 236 with a releasaole cover 237 The woven 
carpel layer 225 is formed by weaving waro yarns 238 
and weft yarns 239 to provide a decorative face surface 
Tne backing layer 235 can be made from the resulting 
recycling material 56 The cleopnobic adhesive 'ayer 
236. as discussed above, ^s 'jsed to encapsulate fiber- 
glass on the surface of the oacking layer 235 and accel- 
erate the equitibnum of moisture gam .n the nydrccniiiic 



ccmponents cl the resulting recycled material 56, wnicn 
is now the backing layer 235 

[0051] Pefernrg now to Figure 1Q, a cushioned ficcr 
ccver'ng 245 iS snown The cushioned floor covering 

i may ce in the shape of a iitecra roiled carpet, 'he cush- 
ioned floor covering 245 is snown naving pile yarns 260 
that are ooped through a primary backing 250 and ex- 
tending uDwarcty therefrom The pile yams 250 are then 
cut. Alternatively the pile yarns 260 go not have to be 

■ 0 cut, as snown in F-gure 5 A backcoating 252 wmcn is 
an adhesive coating, fixes the pile yarns 260 n the pri- 
mary backing 250 A secondary backing 255 wmcn is 
made from the recuced density resulting recycled ma- 
terial 66A and provides for cushioning properties, s ad- 

'5 hered to the pnmar/ backing 250 using the bacKccating 
252. The secondary sacking 255 has air pockets or cav- 
ities 256 formed wrthin the backing layer An oieophobic 
achesive layer 265 and a releasable cover 270 may oe 
achered to the secondary backing 255. 

20 [0052] The above-described processes and the ani- 
cles utilizing the same provide for the recycling of waste 
polymeric matenaJ that can include trom 0 to 40% 
aliphatic poiyamide material and vmyi monomer and co- 
pctymer components. "The waste material is granulated, 

25 preferably to a pancie size at ieast 50% smaller than 
the original particle size ot the A/aste material, and typ- 
cally to a size of iO mm or less, and dersrtied The 
chopped mixture is formed into pelletized fragments tor 
extruding, preferably at a melt temperature range of 

JO 132" to 193'C [380" to 38C*FV Articles, such as floor 
coverings, can be made utiliz-ng the recycled anicie of 
manufacture 



^5 Claims 

1. An article of manufacture formed by a coarsely 
chopped mixture of waste polymeric (15) having 0 
to 4C% aliphatic pctyamide material, the ccarsety 

•io chopped .mixture being granulated ntc '^agments 
{40a) at least an order of magnitude smaller than 
the original size of the waste potymenc material to 
form a granulated mixture, the granulated mixture 
being densified into a pelletized material (42) and 
extruded at a temperature that is less than 204*C 
(about 400°^V 

2. An article accordii-g to claim ' wherein the frag- 
ments (40a^ are granulated to a particle size at 'east 

50 50% smaller than the original particie size of the 
'/raste polymeric material, 

3. A flcor ccvering f170) comprising a carpet having 
textile fibers ilaO; aefinng a fibrous upper outer 

S5 face and a pnmary backing 1 1 52) to wmcn the textile 
fibers are secured and a secondary ■packing layer 
(134) adhered to the iower surface of 'he pnmary 
backing, :he seccrdan^ backing ayer compr'smg a 
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-natrix termed by a coarsely cnopped mixture of 
waste polymery materei wherein the wasle Doly- 
menc rr.aienal includes Irom 0 to 4C% ^liohalic 
oolyamide material, the chopped mixture Deing 
granulated into fragments at least an order ct mag- 
nitude srnaller than the original size of ihe waste 
oolymeric material to form a granulated m.ixture, the 
granulated mixture being densffied :nto a nelletized 
material and extrudec at a temperature thai is less 
than 204'C (400'F) to form an extruded granuiated 
material 

4. A floor covering (220) compnsing a carpet naving 
textile fibers (225) defining a fibrous upper outer 
face 'A/herein the textile fibers are woven and se- '5 
cured into a secondary backing layer (235), the sec- 
ondary backing layer comprising a matrix formed by 

a coarsely chopped mixture of waste pclymeric ma- 
terial Wherein the waste polymeric material includes 
from 0 t 40% aliphatic poiyamioe material, the 20 
chopped mixture being granulated into fragments 
at least an order of magnitude smaller than the ong- 
:nal size of the waste oolymeric material to form a 
granulated mixture, the granulated mixture oeing 
densified into a pelletized material and extruded at ^5 
a temperature that is less than 204*>C (400"F) to 
form an extruded granulated material. 

5. A floor covenng accoraing to claim 3 or claim 4. 
wherein an oleoohcbic adhesive layer (1 97, 255) ts -jO 
positioned to overlie and adhere to the secondary 
backing layer (194. 235), and a releasable cover 

(1 9e. 237) IS removably attached to the oieoohobic 
adhesive layer. 

35 

6. A floor covering accoroing to claim 5 wnerein the 
secondary backing layer (1 94. 235) has glass fibers 
on the surface immediately adjacent to the oleopho- 
oic adhesive layer ( 1 97, 265). the oieophobic adhe- 
sive layer encapsulating the glass fibers. -^^ 

7. A floor covering according to any one of claims 3 to 
5 which are formed m a shape of a carpet tiie. 

3. A floor covering (245) according to any one of 
Claims 3 to 7 wherein the extruded granulated ma- 
terial (255) has a cushioning means (256) 

9. A floor covering (245) according to claim S '^herein 
a chemical blowing agent s added lo the extruded 
granulated mixture to create cavities (256) within 
the extruded granulated mixture (255), the cavities 
Drcviding a cushioning means for the floor covering. 
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